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MKLT-KXTRDDKl) ORALLY AI)M IN15TRAULE OIMQID FORMULATIONS 

HACKGROUNl) OK nil!: INVICNTION 

The present invcnlion rclalcs lo ihe use ofnicll extrusion Icclmology in llic 
protluclion orbioavailnblc sustninccl-rclcnsc inalrix pharniacculical rorinulations. 
Previously, niell exlrusion has been used in ihe production orimmedialc release 
foruiulalions. 

It is known in llic pharniaceulical art lo prepare con»posilions which provide 
for controlled release of pharmacologically active substances contained in the 
coiuposilions aHcr oral adniinislralion lo humans and animals. Such slow release 
compositions are used to delay absorption of a mcdicamenl until it has reached certain 
portions of llie alimentary tract. Such sustained-release of a medicament in the 
alimentaiy tract Turther maintains a desired concentration of said medicament in the 
blood stream for a longer duration than would occur if conventional ra|)id release 
dosage forms are administered. 

Dirfcrcnl methods of preparing controlled release pharmaceutical dosage forms 
have been suggested. For example, direct compression techniques, wet granulation 
techniques, encapsulation techniques and the like have been proposed to deliver 
pharmacculicglly active ingredients lo the alimentary tract over extended periods. 

Additionally, various lypes of Sustained release formulalions are known in the 
art, including specially coated pellels, coaled tablets and capsules wherein the slow re- 
lease of the active medicament is brought about through selective breakdown of the 
coaling of the preparation or tlirougli compounding with a special matrix lo alfecl the 
release of a drug. Some sustained release formulalions provide for related sequential 



release of a single close of an active cumpuund at predetermined periods after adniinistralion. 

li is [he inlcnl ofall suslained-rcleasc preparations to provide a longer period 
of phannacologic response after Ihe adniinistralion of the drug and is ordinarily ,^ . 
experienced after llic adniinistralion of the rapid release dosage forms. Such longer 
periods of response provide for many itihcrenl tijerapculic bcnelUs that arc not 
achieved v/ith cotrcsponding short acting, innnediate release preparations. This is 
especially line in the treatment i;.r cancer patients or other patients in need of treatment 
for the alleviation of moderate to severe pain, where blood levels of an opioid 
analgesic medicament must be maiiilnincd at a therapeutically crieclive level to provide 
pain relief. Unless conventional rapid acting drug therapy is carefully administered at 
frequent ijilervals lo maintain elTeclive steady stale blood levels of the drug, peaks and 
valleys in the blood level of the active drug occur because of the rapid absorption, 
systemic excretion of the compovmd and through metabolic inaclivalion, thereby 
producing special problems in maintenance of analgesic cnicacy. 

The prior art leaching of the preparation and use of compositions providing the 
suslsiined-release of an active compound from a carrier is basically concerned with the 
release of the active substance into the physiologic fluid of the alimentary tract. How- 
ever, it is {generally recognized that the mere presence of an active substance in the 
gastrointestinal Huids docs not, l)y itself, in.surc IVionvailability. 

In order lo be absorbed, the active drug substance must be in solution. The 
lime required for a given proportion of an active substance from a unit dosage form is 
determined as the proportion of the amount of active drug substance released fron) a 
unit dosage form over a specified lime base by a lest niclhod conducted under 
standardized conditions. Tlie physiologic lluids of the gastrointestinal tract are the 
media for determining dissolution lime. The present state of the art recognizes many 
satisfactory lest ])roccdures lo measure dissolution time for pharmaceutical compo- 
sitions, and these lest procedures are described in oftlcial compendia world wide. 



Although iherc arc many diverse fnclors wliich influence llie dissolulion of drug 
substance from ils carrier, the dissolution time determined for a pharmacologically 
active substance From the specific composition is relatively constant and reproducible. 
Among the diflcrent factors atVecting the dissolulion time are the surface area of the 
drug substance presented to the dissolulion solvent medium, the pFl of the solution, 
the solubility of the substance in the specific solvent medium, and the driving forces of 
the saturation concentration of dissolved materials in the solvent medium. Thus, the 
dissolution concentration of an active drug substance is dynamically modified in its 
steady slate as components arc removed from the dissolulion medium through 
absorption across Ihe tissue site. Under physiologic conditions, the saturation level of 
the dissolved materials is replenished from the dosage form reserve to maintain a 
relatively uniform and constant dissolution concentration in the solvent medium 
providing for a steady state absorption. 

The transport across a tissue absori)tion site of the gastrointestinal tract is 
influenced by the Donnan osmotic equilibrium forces on both sides of the membrane 
since the direction of the driving force is the dilTcrence between the concentrations of 
active substance on either side of the membrane, i.e., the amount dissolved in the 
gastrointestinal Iluids and ihe amount present in llic blood. Since the blood levels are 
constantly being niodified by dilulion, circulatory clianges, tissue storage, mclabolic 
conversion and systemic excretion, the llovv of active nmlerials is directed from the 
gastrointestinal tract into the blood stream. 

Notwithstanding the diverse factors influencing both dissolution and absorption 
of a drug substance, a strong correlation has been established between the in-vitro 
dissolution lime delei mined for a dosage form and (in-vivo) bioavailability. The 
dissolution time and the bioavailability determined for a composition arc two of the 
most significant fundamental characteristics for consideration when evaluating 
sustained-release compositions. 



Melt granulnlion lccl)niqucs have also been siigijesled to provide controlled 
release Ibrmulalions, Generally, niclt granulalion involves n)echanically working an 
active ingredient in parliculale furni with one or niore suitable binders and/or 
pliannacculically acceptable excipicnts in a mixer until one or more of the binders 
melts and adheres to the surface of the parliculale, cvciilually building up granules. 

U.S. Patent No. 4,957,68 I (Klinicscl), cl. al.) discloses a continuous process 
for preparing pharniacculical mixlurcs having nt least Iwo components vvliich are 
continuously metered. The process includes conlinuously metering the individual 
componei\ls of the pharmaceutical mixture at a rale of at least 50 g/h on electronic 
diflerential metering balances having a metering accuracy of at least 5% within lime 
intervals of less than one minute and, additionally, having screw conveyors, thereby 
obtaining a substantially unirornily metered mixture; and sha|)ing the tnixlure. Hxamplc 
I oF the '681 palenl is representative of the process. The requisite amounts, of a 
copolynier having a K value ofSO and obtained from 60% orN-vinylpyrrolid-2-one 
(NVP), slearyl alcohol and theophyllii^c are metered via three metering balances into 
the hopper of an extruder and extruded. The temperatures of the extruder cylinder 
consisting of six shots ranged from 30^60" C and ihc die is healed to IOO**C. The 
resultant cxtrudnlc is then pressed into tablets oflhe required shape. The '681 patent 
does not disclose preparation of sustained release opioid pharmaceutical formulations. 

N. Follonier., ct al., Il ot-Mcit Ilxlrudcd Pellet s for the Sustained Release of 
Ili uhlv Dosed Freely Soluble Dru t^s. Proceed. Intern. Symp. Control. Reh Diojicl. 
Mater., 18 (1991) describes certain diitiazem hydrochloride formulations prepared 
using hot-melt screw-extaision to obtain sustained-release pellets to be fdled into hard 
gelatin capsules. The polymers used were elhylccllulose, a copolymer of chlyl aciylale 
and methyl melhacrylale containing quaternary ammonium groups, cellulose acetate 
bulyrate, poly(vinyl chloride-co-vinyl acelale) and a copolymer of ethylene and vinyl 
acetate. In order to lower the extrusion tcmperalure, some plasticizers v/ere used. 



wo 93/07859 describes drug loaded pellets produced lliroiigli melt 
spheronizalion vvlicrciii the lliernpculically inclive agent is blended with various 
cxcipoicnls and binders; liie (brnuilalion is led to an extruder where it is healed and 
extruded at a speed of about 0.05 to 10 nun/sec. at approximately 60-180** C. The 
cxlrudate is then cut into pieces in a pcllctizcr and subsequently fed to a spheronizcr 
lor unilbrn] pellet Tonnulalion. 

Despite the Ibrcgoing advances and the various techniques for preparing 
sustained release ronnulalions nvnilabic in the pharn)aceutic<il art, there is a need in llic 
art for an orally adminislrable opioid formulation v^liich v/ould provide an extended 
duration of elTcct which is also easy to prepare, e.g via nielt-granulalion techniques. 

OnJICCTS AND SUMMARY OF THE INVF.N TION 

It is therefore an object of the prescnl invention to provide sustained- release 
pharmaceutical formulations suitable for oral administration and methods for preparing 
the same utilizing melt-extrusion tccluiiqucs. 

It is also an object of the present invention to provide improved methods for 
producing pharmaceutical cxtrudates containing opioid analgesics and pharmaceutical 
acceptable hydrophobic malcrials via mcH extrusion lechniques. 

It is a lurliier object of the present invention to provide a sustaincd-reicaje melt 
extruded multi-particulate formulalion which need not be spheronized in order to 
obtain a final dosage form.. 

It is also an object of the i}rescnl invention to provide methods oflrealnienl for 
human patients in need of opioid analgesic therapy using dosage forms prepared in 
accordance with the methods disclosed herein. 



In accordance willi ihc above objccis and others which will be appnrcnl fion) 
ll»c further reading of liic specilicalion and of Ihe appended claims, the present 
invention is related in part to ihc surprising discovery lliat sustained-release oral opioid, 
analgesic forniulalions inay be prepared ulili/Jng melt cxirusion techniques to provide 
bioavaiiable unit dose products which provide analgesia in a patient for, e.g., 8-24 
hours.. 

. The invention is also related in pari to a new melt-extruded oral sustained- 
rcScnse dosage forms which comprise a pharmaceulically acceptable hydrophobic 
material, a retardant selected from waxes, fatty alcohols, and fatly acids, and a drug. 

More particularlj', ofic aspect of the present invention is related to a 
pharmaceutical exlrudate includmg an opioid analgesic dispersed in a matrix. 
Preferably, ll)e exlrudate is slrand or spaghelli-shaped and has a diameter from about 
0, 1 to about 5 mm. The exlrudate is divided into unit doses of the opioid analgesic 
for oral jidministration to a palienl, and provides a sustained analgetic effect for 8-24 
liours or n)ore. 

The malrices preferably include a hydropliohic material and a second retardant 
material (preferably a hydrophobic fusible carrier) which acts to further slow or control 
the release of the therapeulically active agent when the formulalion is exposed to 
aqueous solutions in-vilro, or exposed lo gaslic and/or intestinal lluids. 

Preferably, Ihe hydrophobic material is selected from the group consisting of 
alkylcelluloses, acrylic and mclhacr^'lic acid |)olymers and cojiolymers, shellac, xcin, 
liydrogenated castor oil or hydrogcnatcd vegetable oil, or mixtures thereof 

The retardant material (hydrophobic fusible carrier) is preferably selected from 
natural and synthetic waxes, fatly acids, fatly alcohols and mixtures of the same. 



Examples iiiducic beeswax and carnaiiba wax, stearic acid, and slcaryl nicoliol. Tliis 
lisl is of course not incaiU to be cNciusivc. 

The cxlrudalc may be cut into mulliparliculales by any culling means known in 
the art. Preferably, the mulliparliculales have a ienglh of from about 0.1 to 5 mm in 
length. The mulliparliculnlcs ntay llicn l?e divided into unit doses such that each 
individual unit dose inx:ludcs a dv)sc of opioid analgesic suHtcicnt to provide analgesia 
to a mammal, preferably a linman palient. 

The unit doses of uuiUiparlicuiales may ti^en be incorporated into a solid 
pharmaceulical dosage Ibrmulalion, e.g. via coniprcssion or shaping into lablcls, by 
placing a requisile amount inside a gelatin capsule, or by forming the extruded product 
into the form of a suppository. 

The pharmaceutical exlrudales of the present invention may be prepared by 
blending the drug logclhcr with all matrix ingredienls (liydrophobic material, binder 
and any additional (optional) excipicnls). feeding the resultant mixture jnto an extruder 
heated to the requisile temperature necessary to sollen the mixture sufTicienlly to 
render the mixture extrudabic; extruding the viscous, heated nmss as a spaghetti-like 
strand; allowing the exlrudalc to congeal and harden, and then dividing the strand into 
desired pieces. This may be accomplislicd, e.g., by culling the strands into pellets of 
1.5 mm in diameter and 1.5 mm in length. Preferably, the exlrudalc has a diameter of 
from about 0. 1 to about 5 mm and provides sustained release of said opioid analgesic 
for a lime period of from about 8 to about 24 hours. 

Another aspect of liic invention is directed to pharmaceutical dosage forms 
including the exlrudalc prepared as outlined above. The exlrudalc is cut into 
multi|5arliculalcs using any cutting means known in tlje art, c.g a blade. The 
multiparticulates are then divided into unit doses containing an effective aniount of 
opioid analgesic to |)ro,vide analgesia or pain relief in a human patient over the desired 



dosing inlcrvai. The unit dose ormulliparliculcilcs may ihen be incorporaled inlo 
tabids, e.g. via direct compression, fonncd inlo suppositories, or encapsulated by any 
means known in the art. 

In yet a Turlhcr aspect ofllie invention, there is provided a method oftreating a 
patient with sustaincd-rclcase Ibrmulalions prepared as described above. This method 
.includes administering a dosage form containing the novel extrudate to a patient in 
need of opioid analgesic therapy. For purposes of the present invention, a unit dose is 
understood to contain an cfTeclive amount of the therapeutically active agent to 
produce pain relief and/or analgesia to the patient. One skilled in llie art will recognize 
that the dose of opioid analgesic administered to a patient will vary due to numerous 
factors; e.g. llie specific opioid annlgesic(s) being administered, the weight and 
tolerance of the patient, other therapeutic agents concomitantly being administered, 
etc. 

As mentioned above, in order for a dosage form to be encctive for its intended 
purpose, the dosage form must be bioavailablc. For purposes of the present invention, 
the term "bioavailable" is defined as the total amount of a drug substance that is 
absorbed and available to provide the desired therapeutic effect after administration of 
a unit dosage form. Generall)', the bioavailability of a given dosage form is determined 
by comparison to a knowji reference drug |)roduct, as commonly determined and 
accepted by Governmental Regulaloiy Agencies, such as the United Slates FDA. 

The term "bioavailability" is defined for purposes of the present invention as 
the extent to which the drug (e.g., opioid analgesic) is absorbed from the unit dosage 
form and is available al the site of drug action. 

The terms "sustained release", "extended duration", and "controlled release" 
are defined for purposes of the present invention as the release of (he drug (e.g., opioid 
analgesic) at sucli a rale lhat blood (e.g., plasma) levels arc niaintained within the 



iherapcutic range bul below loxic levels over a period of lime greater lhan 8 hours, 
more preferably lor aboul 12 lo about 24 hours, or longer. 

The term "unit dose" is dcluicd (or purposes of the present invention as the 
lota! amount of multiparticulates needed lo adininisler a desired dose of therapeutically 
active agent (e.g., opioid analgesic) lo a palicnl. 

The exlmdales oflhe present invcnlion preferably permit release of Ihe.opioid 
(or sails Ihereol) over a suslaincd period of lime in an aqueous medium. The lerm 
"acjueous medium" is dellned for purposes of the present invcnlion as any water- 
containing medium, e.g. water, pharmaceutically acceptable dissolution medium, 
gaslric fluid and/or inlestinal fluid and the like. 

DRIEF DESCIUrTION OF THE DRAWINGS 

The following drawing is illustralive of an embodiment of the invention and is - 
not meant to limit the scope of the invention as encompassed by the claims. 

Figure I is a graph displayirtg the dissolution results of Examples I and 2; 

Figure 2 is a graph displaying the dissolution rales of Examples 3-6; 

Figures 3 and 'I are grn|)hs displaying the pi I dependency pflhe dissolution 
results of Examples 3 and 6 respectively; 

Figure 5 is a graph displaying the dissolution results of Examples 7 and 8 vs. 
Example 6; 

Figure 6 is a graph displaying the dissolulion results of Examples 9 and 10; 
Figure 7 is a graph displaying the dissolulion results of Examples 1 1 and 12; 
Figure 8 is a graph displaying the dissolulion results of Examples 15 and 16; 
Figure 9 is a schematic reprcscnlalion of a system for carrying out the present 
invention; 



Figure 10 is a grapli displaying the fed/last bioavailability results for Example 

20; 

Figure II is n grnpli displaying l!ic plasma morphine cunccntralions of Example 
21 obtained Trom administration of the capsules from Example 6 vs. MS Contin ®; 

Figure 12 is a graph dis|)laying the plasma oxycodone concentrations of 
Example 22 obtained Irom administrating the capsules from Examples 1 1 and 13 vs. 
OxyContin ®; 

Figure 13 is a graphical representation of the plasma oxycodone concentrations 
of Example M; 

Figure 14 is a graphical reprcsenlalion of the hydromorphone concentrations of 
Example 24 using the ca|)sulcs from Example 17 vs. Dilaudid®; 

Figure 1 5 is a graph displaying the plasma hydromorphone concentrations of 
Example 24 using capsules from Exaniple 18 vs. Dilaudid® ; 

Figure 16 is a graph of the steady-stale plasma hydromorphone concentrations 
of Example 25 using the capsules of Example 17; and 

Figure 17 is a graph of the plasma hydron.ibrphone concentrations of Example 
26 using the capsules of Example 19. 

UKl AlLKl; OlCSCKlPriON 

In one aspect of the invention, the sustained-release dosage forms comprise an 
opioid analgesic as the therapeutically active agent. In such formulations, the drug is 
incorporated into a mcll-cxlrudcd strand which includes a pharmaceutically acceptable 
hydrophobic material such as an alkylcellulose or an acrylic polymer or copolymer. 'In 
certain embodiments, it is preferably to further add to the blend a plaslicizer for the 
hydro|)hobic material in order to reduce the extrusion temperature. The choice of the 
most suitable plaslicizer is made based on its ability to lower the glass transition 
temperature ('I'g) of the polymer. In preferred alternative embodiments, a 
hydrophobic fusible carrier (wl.'jh may also act as a binder) is utilized instead of a 
plaslicizer. The hydrophobic fusible carrier preferably imparts a slower release of the 



thertTpeulicnIly nclivc cigcnt froin the inck cxlruclcd ronnulation. Any rurllicr 
pliannaculical cxcipicnls known lo lliosc skilled in lljc art may be added as deemed 
nccessai7. 

Another aspecl or the invcnlion is direclcd lo improved melt extruded matrices 
which comprise a hydropliobic material and a Fatly binder such as previously specified. 
In accordance therewith, a therapeutically active agent is combined with one or more 
suitable hydrophobic malcrials and a hydrophobic fusible carrier is extruded to form an 
extnidate. The cxlrudale may then be cut into mulliparliculales which are 
subsequently incorporated into sustained release dosage forms. 

'riinntpcniically Active Agents 

Therapeutically active agents which may be used in accordance with the 
present inveiilion include both water soluble ajid water insoluble dings. Exaniples of 
such therapeutically active agents include antihistamines (e.g., dimenhydrinatc, 
diphenhydramine, chlorpheniramine and dcxchlorpheniramine malcalc), analgesics 
(e.g., aii|)inn, codeine, morphine, dihydromorphone, oxycodone, etc.), non-steroidal 
anti-inflammatory agents (e.g., naproxen, diclolcnac, indomethacin, ibuprufen, 
sulindac), anli-cme(ics (e.g., mctoclopramidc, nvcthylnaltrexone), an(i-epilep(ics (e.g., 
phenytoin, meprobaniatc and nitrazepam), vasodilators (e.g., nifedipine, papaverine, 
dilliazem and nicardipine), anli-lussive agents and expectorants (e.g., codeine 
phosphate), anti-asthmatics (e.g. theophylline), antacids, anli-spasmodics (e.g. 
atropine, scopolamine), antidiabetics (e.g., insulin), diuretics (e.g., ethacrynic acid, 
bendroflulhiazide), anli-hypotcnsives (e.g., propranolol, clonidine), antihypertensives 
(e,g, clonidine, melhyklopa), bronchodilalors (e.g., albuterol), steroids (e.g., 
hydrocortisone, Iriamcinolone, prednisone), antibiotics (e.g., te(racycliiie), 
anlihemorrhoidals, hypnolics, psycholropics, anlidiarrheals, mucolytics, sedatives,, 
decongestants, laxatives, vitamins, slimulanls (including appetite suppressants sucli as 
phenylpropanolamine), as well as salts, hydrates, and solvates of the same. 



' In embodiments of the invention directed to opioid analgesics, the opioid 
analgesics used in accordance with the present iiivcntion iiKludc alfentnnil, allylpro- 
dine, alphaprodine, anilcridine, benzylniorphine, bezilranrule, buprenorphinc, 
bulorplianol, clonilazcnc, codeine, cyclazocinc, dcsoniorphinc, dGxlronjoraniidc, . 
dozocine, diamproniidc, dihydrocodcine, dihj-dromorphine, dimenoxa.dol, dimephcp- 
lanol, dimclhyhliianibulcne, dioxaphclyl bulyralc, dipipanone, eplazocine, clho- 
heplazine, clhylmclliyllhianibiilenc, ctliyhnorpliinc, clonilazcnc Icntanyl, heroin, 
hydrocodone, hydroniorphone, hydrox3'])elhidine, isoniethadone, ketobeniidone, 
Icvallorphan, Icvorphanol, Icvophcnacyhnorphan, lofcntanil, meperidine, mcptazinol, 
nictazocine, methadone, mclopon, niorj)hinc, myrophine, nalbuphine, narceinc, 
nicomorphinc, norlcvorplianol, nonnclluulonc, nalorphine, norniorphine, norpipanone, 
opium, oxycodone, oxymor|}hone, papaverelum, pentazocine, phenadoxonc, 
phcnomorphan, phenazocine, piienoperidine, piminodine, pirilrnnude, propheplazinc, 
promedol, propcridine, propiram, propoxypliene, sufenlanil, Iramadol, tilidine, sails 
thereof, mixtures of any of the Foregoing, mixed mu-agonists/antagonisls, mu- 
anlagonist combinations, and tlie like. The opioid analgesic may be in the form oflhe 
free base, or in the form of a pliarmaceutically acceptable salt, or in the form of a 
pharmaceutically acceptable complex. 

In certain prelerrcd embodiments, the opioid analgesic is selected from 
morphine, codeine, hydroniorplione, liydrocodonc, oxycodone, dihydrocodcine, 
dihydromorphinc, oxymorphone, Iramadol or mixtures thereof 

In one preferred embodiment the sustained-release opioid oral dosage form of 
the present invention includes Iiydromorphone as the therapeutically active ingredient 
in an anunml from about 'I to about G'l mg hydromorphone hydrochloride. 
Alternatively, the dosage form may contain molar equivalent amounts of other hydro- 
morphone salts or oflhe hydromorj^hone base. In other preferred embodiments v^hcre 
the opioid analgesic is otiicr than liydromorphonc, the dosage form contains an 
appropriate amount. to provide a substantially c(|uivalent therapeutic eflcct. For 
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example, wlicn ihe opioid analgesic comprises morphine, Ihc suslained-release oral 
dosage forms of llic present invention include from about 5 mg to about 800 mg 
morphine, by weight (based on morpiiinc sulfate). When the opioid analgesic 
comprises oxycodone, the sustained-release oral dosage forms of the* present invention 
include from about 5 mg to about 400 mg oxycodone. When the opioid analgesic is 
tramadol, the suslained-rclcnsc oral dosage forms of the invention include from about 
50 mg to about 800 mg tramadol by weight, based on the hydrochloride sail. 

The sustained-release dosage forms of the present invention generally achieve 
and maintain therapeutic levels substantially without significant increases in the 
intensity and/or degree of concurrent side elTccts, such as nausea, vomiting or 
drowsiness, which arc odcn associated with high blood levels of opioid analgesics. 
There is also evidence to suggest that the use of the prcsetit do.'nige forms leads to a 
reduced risk of drug adtliclion. 

In the present invention, the oral opioid analgesics have been fornuilaled to 
provide for an increased duration of analgesic. Surprisingly, these formulations, at 
comparable daily dosages of convcalionni inuncdiale-rclease drug, arc associated with 
a lower incidence in severity of adverse drug reactions and can also be administered at 
a lower daily dose than conventional oral medication while maintaining pain control. . 

When the therapeutically active agent included in the dosage forms of the 
present invention is an opioid analgesic, the dosage form may further include one or 
more additional which may or may not act synergistically with the opioid analgesics of 
the present invention. Exani|)Ics of such additional therapeutically active agents 
include non-sleroidal anli-inllammalory agents, including ibuprofen, diclofenac, 
naproxen, bcnoxaprofen, llurbiprofcn, fenoprofcn, flubufen, ketoprofcn, indoprofcn, 
piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofcn, suprofcn, 
aminoprofen, liaprofenic acid, lluprofen, bucloxic acid, indomclhacin, sulindac, 
lolmctin, zomepirac, liopinac, ziilomclacin, acemelacin, fenliazac, clitlanac, oxpin.ic. 
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niefenamic acid, mcclofcnainic acid, lliircnaiuic acid, iiinuniic acid lolfcnaniic acid, 
difliinsal. fliifenisal, piroxicani, sudo.xicam or isoxicnm, and (he like. O.tlier suitable 
addilional drugs vviiicli may be included in llic dosage forms ofllie present invention 
include acelaniinoplien, aspirin, salicylalc-derivcd analgesics and anlipyrclics or sails 
5 thereof, and other non-opioid analgesics. 

The addilional (non-opioid) ihcrapculically active agent may be included in 
controlled release fonn or in inmiediate release Ibrni. 'I1»c additional drug n)ay be 
incorporated into (he controlled release matrix along with the opioid; incorporated as a 
10 sc|)araled controlled release layer or immediate release layer; or may be incorporated 

as a powder, granulation, etc., in a gelatin capsule with ihe extrudates of the present 
invcnlion. 

Matrix Iiigrcdiciils 

The exlrudales of the present invention include at least one hydrophobic 
material. The hydrophobic material will preferably icn()arl sustained release of the 
opioid analgesic to the fmal formuhuion. Preferred hydrophobic materials which may 
be used in accordance with the present invention include alkylcelluloscs such as natural 
or synliietic celluloses derivatives (e.g. clhylcelhdosc), acrylic and methacrylic acid 
polymers and copolymers, shellac, zein, v/ax-type substances including hydrogenatcd 
caslor oil or hydrogenatcd vegctal)le oil, or mixtures thereof. This list is not meant to 
be exclusive, and any pharmaceutically acceplable hydrophobic material which is 
capable of imparling sustained release of the active agent and which melts (orsoflcns 
to the extent necessary to be extruded) may be used in accordance with tlie present 
invention. 
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In certain preferred embodiments of the present invention, the hydrophobic 
material is a pharmaceutically acceptable acrylic polymer, including but nol limited to 
acrylic acid and methacrylic acid copolymers, methyl melhacrylale, methyl 



inclliaciylalc copolymers, ellioxyelliyl mclhacrylalcs. cynaoclhyl inclliacrylatc, 
aniinoalkyl mclhacrylalc copolymer, poly(acrylic acid), poly(melliaci7lic acid), 
melhaciylic acid alkylnniinc copoiyn)cr, poly(melhyI nicllinciylalc), polyCmclhacrylic 
acid)(afihydride), polymclhacrylale, polyacrylainidc, poly(metliaci7lic acid anhydride), 
and glycidyl mclhacrylate copolymers. In other embodiments, tlic hydrophobic 
material is selected from malerials such as hydroxyaikylcelluloses such as 
hydroxypropylmclhylcclhilusc and inixlurcs of the Ibrcgoinr}. 

The relardant materia! is preferably a hydrophobic fusible carrier which may 
comprise one or more water-insoluble wax-like thcrmoi)lastic substances possibly 
mixed with one or more wax-like thermoplastic substances being less hydrophobic than 
said one or more waler-insolubic wax-like subslaiiccs. In order to achieve conslairt 
release, the individual wax-like substances in the binder material should be subsiantially 
non-degr<adabie and insoluble in gastrointestinal Iluids during the initial release phases. 

Useful water-insoluble wax-like substances may be those with a waler- 
solubilily that is lower than al)oul 1 :5,000 (w/w). 

Such hydrophobic fusible carrier materials arc preferably water-insoluble with 
more or less pronounced hydrophilic and/or hydrophobic trends. Preferably, the 
relardant materials useful in the invention have a melting point from about 30 to about 
200°C, preferably from about ^15 to about 90** C. Specifically, the hydrophobic fusible 
carrier may comprise natural or synthetic waxes , fatly alcohols (such as lauiyl, 
myristyl stearyl, celyl or preferably celoslearyl alcool), Huiy acids, including but not 
linTited to fatly acid esters, falty acid glyccrides (mono-, di-, and Iri-glycerides), 
hydrogcnalcd fats, hydrucarl^ons, normal waxes, stearic aid, slcaryl alcohol and 
hydrophobic and hydrophilic polymers having hydrocarbon backbones. Suitable waxes 
include, for example, beeswax, glycowax, castor wax and carnauba wax. For purposes 
of the present invention, a wax-like substance is dcfmed as any material which is 
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normally solid at room Icmperaturc and has a melting point of from about 30 to about 
lOO'C. 

Suitable liydropliobic fusible carrier materials which may be used in nccprdnnce 
with ihc prcseiU invenlion include digestible, long chain (€,.€501 es|jecially Cjj-C^o), 
subsliluled or iinsubsliUilcd hydrocarbons, such as Pally acids, (ally alcohols, glyceryl 
eslers of Tally acids, mineral and vegclabic oils and natural and synlhclic waxes. 
Hydrocarbons having a moiling poinl of belvvcen 25° anfl 9U°C are preferred. Oflhe 
long chain hydrocarbon mnlcrinl.s, fally (aliphatic) alcohols are [^referred in certain 
embodiments.. The oral dosage form may contain up to 60% (by weight) of at least 
one digestible, long chain hydrocarbon. 

In addition to the above ingredients, a sustained-release matrix may also 
contain suitable quantities pfother materials, e.g., diluents, lubricants, binders, 
granulating aids, colorants, flavorants and glidants that are conventional in the 
pharmaceutical art. The quanliiies of these additional materials will be sufTicienl to 
provide the desired clVect lo llie desired formulation. In addition lo the above 
ingredients, a sustaincd-relcasc matrix incorporating mcll-exlrudcd muhiparliculalcs 
may also contain suitable quantities of other materials, e.g. diluents, lubricants, binders, 
granulating aids, colorants, flavorants and glidanls that arc conventional in Ihe 
pharmaceutical art in amounts up to about 50%. by weight oflhe particulate if desired. 
Specific examples of pharmaccutically acceptable carriers and excipicnls that may be 
used to formulate oral dosage forms arc described in the Handbook of Pharmaceutical 
Excipients , American Pliarmaceutical Association (1986), incorporated by reference 
herein. 

In order to facilitate the preparation of a solid, sustained-release oral dosage 
form according to this invenlion there is |)rovidcd, in a further aspect oflhe present 
invention, a process for the preparation of a solid, suslaincd-release oral dosage form 
according to the present invention coniprising i»icorporating opioids or a salt Ihcrcof in 
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a sustained-release mck-cxti ucled matrix. Incorporation in llie matrix may be circclcd. 
For example, blending llic opioid analgesic, together with at least one hydrophobic 
material and preferably ihc addilional rclardanl malcrial (hydrophobic llisible carrier) 
to oblaiu a liomogcncous mixlurc. The homogeneous niixlure is then healed to a 
temperature sufilcicnt to at least sollcn the mixture sufliciently to extrude the same. 
The resulting honiogeneous njixlure is then extruded, e.g., using a (win-screw 
extruder, lo fonn strands. Tlic cxlrudnlc is preferably cooled anil cut inlo 
multiparticulates by any means known in the art. Tim strands are cooled and cut into 
mulliparliculales. The multiparticulalcs arc then divided into unit doses. The extrudale 
preferably has a diameter of from about 0, 1 lo about 5 mm and provides sustained 
release ofthe therapeutically active agent for a time period of from about 8 lo about 24 
liours. 

An optional process for preparing the mell extrusions, multiparticulalcs and 
unit doses of the present invention includes directly mclering inlo an extmder a water- 
insoluble relardanl, a Ihcrapeulically active agent, and an optional binder; healing said 
homogenous mixture; exlrudinp, said homogenous mixture to thereby fornv strands; 
cooling said strands containing said homogeneous mixture; and culling said strands 
inlo particles having a size from about 0. 1 mm lo about 12 mm; and dividing said 
particles into unit doses. In this aspect of Ihe invention, a relatively continuous 
manufacturing procedure is realized. 

The diameler of the extruder aperture or exit port can .nlso be adjusted to wiwy 
the thickness ofthe extruded strands. Furthermore, the exit part of the extruder need 
not be round; it can be oblong, rectangular, etc. The exiling strands can be reduced lo 
particles using a hot wire cutler, guillolinc, etc. 

The melt extruded mullii)articulatc system can be, for example, in the form of 
granules, spheroids or pellets depending upon I he extruder exil orifice. For purposes 
ofthe present invenlion, the terms "mell-exlruded multiparliculale(s)*' and "melt- 
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extruded nuillipnrliciilale sysleni(s)" and "ludl-cxlruded parlicles" sljall refer lo a 
plurality ofunits, preferably within a range uf similar size and/or shape.and containing 
one or more active agents and one or inorc cxcipicnls, preferably including a rclardant 
as described herein. Jn this regard, llie mclt-cxlruded niulliparticulales will be ofa 
range of from abotit 0. 1 to about 1 2 nim in length and Imve a diameter of from about 
t). I to about 5 n)ni. In addition; it hi lo bo understood lhat Ihc niclt-cxtrudcd niullipar- 
ticulates can be any geomelricnl shape wilhin Ihis size range sucli as beads, 
microspheres, seeds, |)ellels, etc. 

A particular advantage provided by the invention is llie preparation of 
sustained-release melt-extruded multiparticulate formulations which do not require 
further processing, e.g., the extrudate may simply be cut into desired lengths and 
divided into unit doses of the therapeutically active agent wilhout the need of a 
spheronizalipn step. 

In one preferred embodiment, oral dosage forms are prepared to include a.n 
eflective amount of mclt-cxlruded mullipnrliculates wilhin a capsule. For example, a 
plurality of (lie melt-exlruded multiparticulales may be placed in a gelatin capsule in an 
amount sulllcicnl lo provide an elVcctivc s.uslai«icd-reicase dose wlien ingested and 
contacted by gastric lluid. 

In another preferred cmbodimcni. a suitable amount of the mulliparticulatc 
extmdatc is compressed into an oral tablet using conventional tableting equipment 
using standard techniques. Techniques and compositions for making tablets 
(compressed and molded), capsules (hard and sofl gelatin) and pills are also described 
in Rcminuton's Pharmaceutical Sciences . (Arthur Osol, editor), 1553-1593 (1980X 
incorporated by reference herein. 
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In yet aiiollier preferred einbocliinciU, the cxlruxlale can be sliapcd into tablets 
as set fortli in U.S. Patent No. ^1,957.681 (Klinicsch, ct. al.), described in addlional 
dclail above jind hereby incorporated by relbrcncc. 

In yet a fin titer cnH^odinient, the exlrudale can be sliaped into suppositories 
containing a unit dose of the therapeutically active agent, 'i'his may be acconiplished 
using techniques and equipnienl well known to those skilled in the art. 

Oplionnlly, the suslaincd-rclcasc nieil-cx(rucled nuilliparliculale systems or 
tablets can be coaled, or tiie gelatin capsule can be Airliier coaled, with a sustained- 
release coaling comprising one oflhe hydrophobic materials described above. Such 
coatings preferably include a suflicient amount of hydrophobic material lb obtain a 
weight gain level from about 2 to about 30 percent, although the overcoat may be 
greater depending upon the physical properties of the particular opioid analgesic 
compound utilized and the desired release rate, among other things. In certain 
preferred embodiments oflhe present invention, the hydrophobic polymer comprising 
the sustained-release coating is a pliarmaccutically acceptable acrylic polymer, sucli as 
those described hereinabove. The solvcnl which is used for the hydrophobic material 
in the coaling may be any piiarmacculically acceptable solvent, including water, 
ntethanol, ethanol, melhylcne chloride and mi.xliires Ihercof 

The unit dosage forms of the present invention may further include 
combinations of melt-extruded multiparticulates containing one or more oflhe 
Iherapculically active agents disclosed above before being encapsiilated. Furthermore, 
the unit dosage forms can also include an amount of an immediate release 
iherapeulicaliy active agent for prompt therapeutic elTccL The immediate release 
therapeutically active agent imy be incorporated, e.g., as separate pellets within a 
gelatin capsule, or may be coated on the surface oflhe compressed tablet which has 
been prepjired from the multiparticulate exlrudale as sel forth .nbove. 



Tlic conlrollccl-rclcasc roriuulnlions oflhe prcsciU invcnlion slowly release the 
therapeutically active agent, e.g., vvlieii ingested and exposed to gastric fluids, and llien 
lo intestinal lluids. The conlrollcd-rclcnsc profile oflhe incll-extruded fonnulalions of 
the invcnlion can be altered, for example, by varying the amount oFrelardant, i.e., 
hydrophobic polymer, by varying the amount ofplasticizer relative to hydrophobic 
polymer, by the inclusion of additional ingredients or excipienls, by altering (lie method 
of manufacture, etc. In certain embodimcnis oflhe invcnlion, the ihe sustaincd-relensc 
dosage forms oflhe present invention preferably release the therapeutically active 
agent at a rale that is independent of pi I, e.g., between pl l 1 .6 and 7.2. In oilier 
embodiments^ the formulation.s can be designed to provide a pi I-dependent release of 
the Iherapculically active agent. 

In other embodiments oflhe invcnlion, the melt extruded material is prepared 
without the inckision oflhe iherapculically «jclivc agent, which is added theraflcr lo the 
cxlrudate. Such formulations l)'|)ically will have ihc iherapculically active agcnl 
blended togelher with the extruded matrix malcrial, and then the mixture would be 
labletlcd in order to provide a slow release fonnulation. Such formulations may be 
advanlageoi::;, for example^ when the iherapculically active agcnl included in the 
formulation is sensitive lo temj)cralurcs needed for soUening the hydrophobic material 
and/ or the relardant material. 

Opioid Analgesic Foi nuilnliuns 

In certain preferred einbodiments, the invention is directed to sustained-release 
oral opioid formulalions which are adminislrable on a once-a-day basis, and which are 
prepared from Ihc melt cxlrudalcs described herein. Such dosage Ibrms will provide 
ail in-vilro release (when assessed by ihe USP Paddle or Basket Method at 100 prm at 
900 ml aqueous buITcr (pM between 1.6 and 7.2) al 37''C from about I to about 
42.5% opioid released aller one hour, from aboul 5 lo about 65% opioid released aflcr 



2 hours, fvom about 1 5 lo about 85% opioid released aAcr 4 hours, IVoin about 20 lo 
about 90% opioid released alter 6 hours, froin about 35 lo about 95% opioid released 
al\cr 12 liours, lioin about ')5 to al)oul 100% opioid released afler 18 liours, and (Voin 
about 55 to about 100% opioid released aller 2'l hours, by weight, feuch formulations 
may further be cliaraclerizcd.by a peak plasnia level at from about 2 lo about 8 hours 
after oral administration, and preferably from about A lo about 6 hours aRcr 
administration. Such formulations are further characterized by a Wj^ from about 4 lo 
about 12 hours. 

Jn certain preferred embudiniefils, (he oral 24 hour sustained-release opioid 
dosage form provides a rapid rale of initial rise in the. plasma concentration of the 
opioid arter oral administration, such that the peak plasma level obtained in-vivo 
occurs from about 2 to abpul 8 hours aller oral administration, and/or the absorption 
half-ftfe is from about I to about S hours aller oral administration (in the fnsled slate). 
More preferably in this embodiment the absorption half-life is 1-6 hours and possibly 
1-3 hours aller oral administration (in the fasted slate). Such formulations provide an 
in-vilrb dissolution under the condilions specified above, from about 12.5 to about 
42.5% opioid released aller one hour, from about 25 lo about 65% opioid released 
aller 2 hours, from about 45 lo about 85% opioid released aller 4 hours, and grealcr 
than about 60% opioid released aller 8 hours, by weight. 

DETyMlJj:!) DESCRimON OF I'lIK ritEKERUKl) EMBODIMENTS 

The following examples illustrate various aspects of the present invention. 
They are not lo be construed lo limil the claims in any manner whatsoever. . 

M E LT- EX r R US 1 0 N T EC 1 1 N I O IJ ES 

\ 

Typical melt extrusion systems capable of carrying-out the present invention 
include a suitable extruder drive nio'lor having variable speed and constant lorque 



coiUr ol, slarl-slop conlrols, and nnmicler. In .iclclilion, I he system will include a 
Icinperalurc conlrol console wliicli includes Icnipcialurc sensors, cooling means and 
Icniperalurc indicalors Ihrouiilunil llic Icnglli of the cxlnider. In addilion, the system 
will include an extruder sucli as twin-screw extruder wliich consists of two counter- 
rolaling intcrmeshing screws enclosed within a cylinder or barrel having an aperture or 
die at the exit Ihcreor. Tlic Feed materials enter through a Teed hopper and is moved 
through ihe barrel by the screws and is forced through the die into strands which are 
thereafter conveyed sucli as by a continuous movable belt to allow for cooling and 
being directed to a pellelirer or other suitable device to render the extruded ropes into 
the multiparticulate system. The pelletizcr can consist of rollers, fixed knife, rotating 
cutter and the like. Suitable instruments and systems arc available from distributors . 
such as C.W. Drabendcr Instruments, Inc. of Soiilh 1 lackensack, New Jersey. Other 
suitable apparatus will be apparent lo those of ordinary skill in the art. 

A iurther aspect of the invention is related lo the |)rcj?aralion ormelt extruded 
multiparticulates as set forth above in a manner which conlrols the amount of air 
included in the extruded product. By controlling the amount of air included in the 
extrudalc, it has been surprisingly found thai (lie release rate of the therapeutically 
active agent from the, e.g., multiparticulate exlrudate, can be altered significantly. 
In certain embodimciits, it has been sin prisingly found that the pH dependeiicy of the 
extruded product can be altered as well. 

Thus, in a further aspect of the invention, llie melt extruded product is prepared 
in a manner which substantially excludes air during the extrusion phase of ihe process. 
This may be accomplished, for exani|ile, by using a Leistritz extruder having a vacuum 
aUachment. It has been surprisingly found that extruded multiparticulates prepared 
according lo the iiweiUion using the Leistritz extruder under vacuum provides a melt- 
extfuded product having diHercnl physical chaiaclcrislics. In particular, llie extrudatc 
is substantially non-porous when magnified, e.g., using a scanning electron microscope 
which provides an SFIM (scanning electron micrograph). Conlraiy lo conventional 



llioughl, it has been found llial such subslanlially non-porous Jbrniulnlions provide a 
Ihsler release oflhc llicrapeulically active agciU, relative lo llic same rornuilalion 
prepared witliout vacuum. SKMs oflhc niulliparliculales prepared using an exlruder 
under vacuum appear very smoolh, and Ihc niulliparliculales lend lo be more robusl 
than lliose mulliparticulalcs prepared vvilhoul vacuum, ll has been observed lhal in at 
least certain formulations, ihc use of extrusion under vacuum provides an cxlrudcd 
multiparticulate product which is more pH-depcndcnt than its counterpart formulation 
prepared v^ilhout vacuum. 

General Pellet Ma nuraciurin u i^ occdurc 

The following technique was used lo manufacture the exlrud.ate and 
multiparticulates for Examples 1-26: 

Blend the required amount of drug, hydrophobic material and binder along with 
any additional excipienls. 

Charge a powder feeder with proper amount of drug/ excipicjit blend. 

Set temperalures of extruder heating zones to the required tempcralure, 
depending on the formulation. Typically, the leniperature should be set at about 83* 
C. Wait until the corresponding healing zones reach steady temperatures. Set the 
extruder screw rotation speed lo 20 rpni. Start Ihc feeder, liie conveyor and the 
pelletizer. Allcr the excipicnls arc melted and the drug is embedded in the molten 
mixture, the resultant viscous mass is extruded as spaghetti-like strands. The diameter 
of the exlruder aperlurc can be adjusted to vary the thickness of the rosullmg strand. 

Set the conveyor bell speed lu an appropriate speed (e.g., 3-100 fl/min). 
Allow the extruded semisolid strand(s) to be congealed and/or hardened while 
transported to the pellelizer on the conveyor belt. Additional cooling devices may be 
needed to ensure proper congealing. (The coriveyor belt may not be needed to cool 
the strand, if tlie material congeals ra|)idly enough.) 

Set the roller knife to an appropriate speed (e.g., lo 3-100 I\/min and 100-800 
rpm). Cut the congealed strands to desired size (e.g., 3-5 mm in diameter, 0.3-5 mm in 
lenglh). 
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Colled ihc pellet product. 

Fill a desired weight of pellets ijilo hard gelatin capsules to obtain nn 
appropriate doses of the drug.. 
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Dissolution Meiliod 
The rollpwing dissolution nielhod was used lo obtain dissolution profiles For 
the dosage forms of Examples 1-25: 

(USI' II PMc at 100 rpm at 37°C) 
Media - 1st hour in 700 nil simulated gastric fluid (SGF), pF-1 1.2 without enzyme 
thereafter, 900 ml simulated inlcstinar fluid (SIT), pi I 7.5 without enzyme 

Using I IJMX proccdincs for assay 
The following examples illuslralc various aspects of the present invention. 
They are not meant to be construed to limit the clainjs in any manner whatsoever. 
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KXAIM PLKS 1-2 

CONTROLLED RELEASE CIILORIMIENIllAMINE FORMULATIONS 

In these examples, chlorpheniramine maleate controlled release pellets were 
prepared according to the above n\anufacluring procedure using elhylcellulose and an 

■ V' 

acrylic polymer (Eudrngit RSPO), res|)ectivcly as the retardant. The foi*mulations are 
set fortl) in Tables I and 2 below. The dissolulion of these formulations is set forth in 
Figure J. Drug release rale from elhylcellulose pellets (prepared at 105**C) is 
significantly slower than that from Eudragit RSPO pellets (prepared at 85 ''C). 
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EX.1 TAIJLEl 


Coiiiposifion 


Ain(. (hik) per Cnpsulc 


Clilorplieniramine Malcale 


60 


Elliyl Cellulose 


8'l 


Stearic Acid 


36 


Total 


180 



EX.2 TAni.F, 2 


Coniposilion 


Ain(. {mil) per Cnps"'c 


Clilorplienirnmiiie Malealc 


60 


llu(lini>i( K.SI'0 




Sleni ic Acid 


36 


Tolal 


180 



I-:XA1MI'M'.S 3-6 
CON'rilOLLFJ) KKLEASIi: MORrilINK l-ORM ULATIONS 



Ex.3 The CNcipienIs iiscil in I2x. 2 were einploycti lo make morphine siiHalc 
conlroHecl rci.ease pellets. 



EX. 3 


•rAnLE3 




Cinnposition 


Anil. (niK) per C5ii)sulc 


Morphine Siiirale 


. 60 


Eudragil RSPO 


42 


Sicaric Acid 


18 


Tolal 


120 



The drug release rate of Example 3 was slower lhan cxpccled especially during 
laler iiours of llic dissokilion. 

Ex. 4-5 Examples 4-5 were prepared in accordance with Example 3 

above. To increase llic drug dissolulion rale during laler hours, varying aniounls of 
Eudragil L-lOO were incorporaled in ihe rormulalion. The drug dissolulion rale 
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increases willi increasing amount orEuclragil L-lOO in llie Ibrniulalion. The morphine 
sulfale capsule rormulalion are set forlh in tables 4-6 below: 



EX. 4 


TAIH.I': 4 




Coniposilion 


Anit. (iiir) per Capsule 


Morjjliiiic Siilfjile 


60 


riuilragit RSPO 


38.4 


Eudragit L-lOO 


3.6 


Stearic Acid 


18 


Total 


120 




EX. 5 


TABLE 5 




Coinposidoii 


Aiiit. (mg) per Cnpsulc 


Morphine Sulfate 


60 


nudragil RSPO 


33.6 


Eudragit L- 1 00 


8.4 


Stearic Acid 


18 


Total 


120 



Ex. 6> A suslaincci release morphine sulfate rormulalion. was prepared 

having the ingi cdienls listed in Table 6 below: 



TAI3LE 6 



Ingreclieiils 


Ann(mtj)/Capsiilc 


I'crcciilage 






in Formula 


Morphine Sulfate 


60 


50 


Eudiagil RSl'O 


36 


30 


Eudragil L-lOO 


6 


5 


Stearic Acid 


18 


15 


Total 


120 


100 



The formulalion of Example 6 was prepared Jis follows: 
PcUct Mnmifactiirc 

a. Extruder syslcni description- The ivviii screw extruder is consisted ofa jjnir of 
counlcrrolalinij screws and a barrel block equipped with healiiig/coohng zones. Tlie 
exlmdate is delivered lo a pellelizcr through a conveyor bell and cut into pellets oflhe 
desirable size. 

b. Manufacturing procedure- 

1. DIend the drug and all the excipienls in a proper mixer, 

2. Phicc the niixture in a powder feeder. 

3. Set lem|)cralures of liie extruder healing zones lo approximately 83 °C. 

4. Sel Ihe extruder screw rotation speed lo 20 rpm. 

5. Start the feeder, the conveyor and the pelletizer. 

6. AHer Ihc excipienls arc melted and Ihc drug embedded in the molten niixlurc, 
the viscous mass is extruded as spaghetti-like strands. 

7. The extrudalc is congealed and hardened while being delivered lo the pelletizer 
on the conveyor belt. 
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8. Tlic roller knilc of llie pcllelizcr culs Ihc slraiids into pellets of 1.5 mm in 
diameter and 1 .5 mm in length. 

Encnpsulation 

After the pellets were maniiJaclurcd, 120 n)g of pellets are encapsulated in size 
//2 hard gelatin capsules, rendering capsules containing 60 mg of morphine sulfate. 
These capsules were then tested using the following dissolution methodology: 



The capsules of IZxample 6 were found to have the following dissolution 

results: 



Time (hi) 


I 


2 


'I 


8 


12 


18 


24 


Mean % cHssqIvccI 


16 


33 


52 


72 


84 


95 


102 



As seen in Figure 3, the drug; dissolution rate obtained from the product of Ex. 
3 showed a signillcanl pi I dependency. The release rate was slower in SJI* (simulated 
intestinal fluid) than in SGF (simulated gastric Iluid), 

In Figure 'I, it can be seen that due to the addition of Iludragit L-IOO, the drug 
dissolution rale obtained iVom Ex. 6 was less pi I dependent. The drug release rale was 
faster in SIF during later hours of dissolution which is desirable for complete 
bioavailability. 

icxAMri.i':s7-n 

As demonstrated in Fig. 5, with proper choice of plaslicizers, the drug release 
rale from the formula containing Eudragil L-lOO can be reduced. This may be 
necessary to achieve desirable plasma drug concentration i)ronies aller oral 
administration of the pellets. 
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EX. 7 


TABLE? 




Cum|)()si(i()n 


Ami. (inj;) per Capsule 


Morpliine Sulfate 


00 


Eutlrngil RSPO 


33.6 


Euthagil L-lOO 


8/1 


Stearic Acid 


9 


Diclhyl Phlhalalc 


9 


Total 


120 




EX.8 


TAIJLE 8 




Coniposilion 


AiiiJ. (mp) per Cnpsulc 


Morphine Siilfale 


60 


EiicIraKit RSPO 


33.6 


Hudragit L-lOO 


ZA 


Stearic Acid 


9 


Tribiityl Citrate 


9 


Total 


120 



EXAM PLES 9->IO 

A dilTerent polynicr/wax conibinalion was used as an alternative formulation. 
As seen in Figure 6, tlic drug dissolution rale from clhj'icellulose/polyvinyl acetate .. 
pluhalate was sonicwlial faster. 



EX. 9 TAIM.!-: 9 


Coinposilion 


Anil. (ni}») per Capsule 


Morphine Sulfalc 


. 60 


Etiiyl Cellulose 


38.4 


Polyvinyl Acetafc Plilliala{e 


3.6 


Stearic Acid 


18 


Tolnl 


120 




EX.10 TABLE 


0 


Composition 


Anil, (nip) per Cap.sule 


Morphine Sulfate 


60 


Ethyl Cellulose 


34.8 


Polyvinyl Aceliile Plillialale 


7.2 


Stearic Acid 


18 


Total 


120 



CONTROLLED RILLEASIi: OXYCODONE FORMULATIONS 

The forimiln used in Ex. 6 was applied to oxycodone hydrochloride. Due lo 
tiie.highcr potency of oxycodone, only 20 niij oFdrug was used. The missing 40 mg 
was replaced by 40 mg of laic (Ex. 12). No replacement was used in Ex. 11. When 
tested in only SGF or SIF, the use ofEudragit L causes the rornnilation to become less 
pH dependent. The results arc shown in Figure 7. 
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Iiigredicnis 


Ainl(mg)/Capsiilc 


Perccnlage 






in Forimila 


Oxycodone MCL 


20 


25 


Euiiragit RSPO 


36 


45 


Eudragit L-lOO 


6 


7.5 


Slearic Acid 


18 


22.5 


Total 


80 


100 
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The pellet manuractiiring procedure and tiie dissolution method are the same as 
described in Exnnipie 6. 

15 The above capsules were found to have the dissolution results set forth in Table 

i I a below: , 

TAULKIIa 

Time (lir) I 2 4 8 12 18 24 

2 0 Mean % dis!!olved 14 29 45 66 81 94 101 



EX. 12 


TABLE 12 


Composition 


Ami. (nij;) pet* Capsule 


Oxycodone Hydrochloride 


20 


Eudiagit RSPO 


36 


Eudragit L-1 00 


6 


Slearic Acid 


18 


Tsilc 


40 


Total 


120 
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Ex. 13 Oxycodone MCI oncc-a-day capsules were produced with ihc 

Ibllovving rorinula using llic lechnplogy described in lixaniplc 6. 'I hc Formulalion is sel 
forth in Table 13 below. 



TABLE 13 



Ingredients 


AnU(mg)/Capsule 


Percentage 






in Formula 


Oxycodone HCl 


20 


. 25 


Eiidi agU IISI'O 


39 


48.75 


Eudiagil L-IQO 


3 


3.75 


Stearic Acid 


18 


22.5 


TotaJ 


80 


100 



The pellet nianuracturing procedure is ihe same as described in Example 6. 
However, 80 mg of pellets were encapsulated to contain 20 nig of oxycodone HCL. 



The above capsules were tested using the following dissolution methodology: 

1. Apparatus-USP type II (paddle), lOOrpm at 37*'C 

2. Media- Either 900 ml simulated gastric lUiid (SGF), pM 1.2 without enzyme; 
or 900 ml simulalcd intestinal Iluid (SIF), pi I 7.5 without enzyme. 

3. Analytical method- High performance liquid chromatography. 

The dissolution results are set forth in Table 13a below: 

IVMJLl!: IJn 



Time (hr) 1 2 ^1 8 12 18 24 

Mean % dissolved (SGF) 13 20 29 41 51 62 71 

Mf»nn V« rriccolwr>fl rC[K^ Id 91 11 ^14 57 68 80 



Ex. 14 To prepare an oxycodone I ICI conlrollcd release Inblel which 

would dissolve prcfcrenlially in a lower pi I, llic rollowing Formula is used: 



TAIILK 14 


Ingredienis 


Ani((ini;)/ 1 ablet 


Percentage in Formula 


Oxycodone 1 ICI 


40 


30.8 


Eudragit RS30D (solid) 


14 


10.8 


Spray Dried Laclose 


35.25 


27.1 


PVP 


. 5 


3.9 


Triacclin 


2 


1.5 


Slearyl Alcohol 


25 


19.2 


Talc 


2.5 


1.9 


Magnesium Stcarale 


1.25 


0.9 


Film Coal 


5 


3.9 


Total 


130 


100 



Total IVIniuiracfui'c 

1 . Mix Eudragit RS30D (suspension) and Triacelin for 5 minutes. 

2. Place spray dried lactose, oxycodone IICI, PVP, in a fluid bed drier. 

3. Spray the suspension onlo llie powders under lluidizalion. 

4. Pass llic grnnuialion llirough a Comil to reduce lumps. 

5. Mell slearyl alcohol al 70''C. 

6. Incorporate the molten slearyl alcohol into the dry granulation in a Collele 
Mixer. 

7. Transfer the waxed granulalion to a cooling I ray and allow the granulation lo 
congeal. 

8. Pass the granulalion through a Comil. 



9. Mix the wnxcd graiuilnlion with tnic and inngncsiuni slcaratc in a Collclc 
Mixer. 

10. Compress (lie kibricalcd grnnuladon inio Inblets using a rolary lablel press, 

11. Film coal the tablets. 

These tablets were then tested using iIjc folluwing dissohjiion nielhodology 
described in IZxaniple 13. 

The above tablets, were found lo have the following dissolution results: 



Time (Ih) •■ 


1 


2 


'I 


8 


12 


Mean % dissolved SGF 


39 


53 


70 


90 


99 


Mean %. dissolved SI I" 


35 


'18 


65 


83 


93 



CONTUOLIJ!:!) RliLEASK IIYDUOMORIMIONE FORMULATIONS 

Ex. 15-16 The formula used in Ex. 6 was applied lo hydroniorj)honc 
hydrochloride. Due lo the higher potency ofliydroniocphone, only 8 nig of drug was 
used. The missing 52iug was replaced by 52 mg of talc (Ex. 16) or 52 nig of 
cxcipicnls (Ex. 15). The results arc shown in Figure 8. 



35 



EX. 15 


TAIMJi: 15 


Coni])«)si(ion 


Aint. (iiir) per Capsule 


I lydroinorplione I lydrocliloride 


8 


EiidraKit RSPO 


67.2 


LUidraiiil L- lOO 


1 1.2 


Stearic Acid 


33.6 


Tolnl 


120 




EX. 16 


TAHLE 


ir, 


Coinposilioii 


Anil, (iiig) per Capsule 


I lj'dioniorphoiic Mydrocliloride 


8 


Budragit RSPO 


36 


Eudrajiit L-l OO 


6 


Stearic Acid 


18 


Talc 


52 


Total 


120 



Ex. 17 1 lydroinorphone 1 ICl oncc-a-day ca))sules were produced willi 

llie rorniiila scl forlh in Tabic 17 below iisini; llic technology described in Example 6. 



rABUC 17 



Ingredients 


Ainl(nig)/Capsiile 


Percentage 






in Forimila 


Ilydromorplione I ICL 


8 


10 


Eudragit RSPO 


53 


66.25 


Sleaiyl Alcohol 


19 


23.75 


Total 


80 


100 



The pellel nianurncluring procedure is Ihc same as described in Example 6. 
However, pcUcls of 1,0 mm iji diaiDClcr and LO mm m Icnglh were prepared: Each 
capsule Isolds 80 mg orpcllcls and contains 8 mg ofhydromorpiionc MCL. 

The above capsules were tested using tlie dissolution melhodoiogy described in 
Example G. 

Tlic above capsules were found lo have the dissolution results set forth in Table 
17a below: 

TAm.K 17a 



Time (lir) 


I 


2 


'I 


8 


12 


18 


24 


Mean % dissolved 


17 


28 


32 


45 


56 


69 


82 



Ex. 18 Mydromorphonc 1 ICI once-a-day capsules were produced with 

the formula set forth in Tabic 18 below as the second examjjlc of the technology 
described iji Example 6. 



Ingredients 


Am((mg)/Capsule 


Percelilage 






in Formula 


Mydromorphonc 1 ICl 


8 


10 


Eudragit RSPO 




60 


Stearyl Alcohol 


24 


30 


Total 


80 


100 


The pellet manufacturirig 


procedure arid the dissolution method are the same as 


described in Example 6. 






The above capsules were found lo liave the dissolution results sel forth in 



Table 1 8a below: 



Time (III) 


1 


2 


'1 


8 


12 


IS 


24 


Mean % dissolved 


23 


29 


'10 


56 


69 


84 


'96 



Ex. 19 ) lydroino! phone I ICI oncc-n-dny cnpsulcs were produced willi 

the following formula according (o ihe method described. Example 6. 



TAllUC 19 



Ingredienls 


Ainl(nig)/Capsule 


Percentage 






in Formula 


I lyilroinoi plionc 1 ICL 


8 


10 


Eudiagil RSPO 


41.5 


51.9 . 


Eiidragil L- 1 00 


8.5 


10.6 


Slearic Acid 


22 


27.5 


Tola! 


80 


100 



The manunicUiring procedure of the pcllels and the dissolution njelhod are Ihe 
same as described in Example 6. 



The above capsules were found lo have Ihc following dissolulion resulls: 

TABLE 1951 



Time (hr) 


1 


2 


4 


8 


12 


18 


24 


Mean % dis.solvcd 


4 


14 


36 


52 


64 


75 


84 



38 

III Ihis E;:nin|)lc, n biunvnilabilily sdicly was unclcrlakcii. I'ourtccn subjects were given 
. ihc morphine sulfale rornuilaiions of Kxnmplc 3. TI)C results are provided in Table 20 
below in Figure 10. 



TAIUJC 20 


Group 


AUC 


Cinax 


Ttnax 


Example 3 Paslcil 


230 


15.7 


2.1 


Example 3 Fed 


213 


M.O 


3.2 



From Ihe above dala, it can be seen that the Ibrnuilation is an ideal candidate 
for an exlendecl release or unce-a-day product without a food edect. 

r.XAMr!.E 21 

Iliunviuiability oi niorpliinc sulfate nicK cvtrusion lUuKipaiiicuIate 60 mg 
cnpsulcs. 

A bioavailability study of morphine capsules of Example 6 was conducted in 12 
normal male volunteers. Capsules ofGO ing in strength were administered either with 
or wiliiout food in a single dose, two-way crossover study. Blood samples were taken 
periodically and assayed fur morphine concentrations using gas chromatography with 
mass detection (G/MS). From the data, the following pharmacokinelic parameters 
were calculated and are indicaled in Tabic 2 1 below. 

TABLl!:2I 



Trealincnt 


AUC, 


Ciiiax, i)/iul 


Tmax, l»r 




n. lii/inl 






Fasled 


228 


15.7 


2.1 


Fed 


210 


M.O 


3.2 



3 9 

When compared to llic typical blood levels of MS Coiilin®, a single dose 
Ivvice-a-dny mnikclcd morphine sulfalc 30 nig lablcls, in llie Tasted stale, it can be seen 
llial the capsules ori^xanij}lc 6 arc r.uital)lc for once daily administration. At llic 2'Uh 
hour Ihe blood levels are well above MS-Conlin and within tlie Ihcrapeulic range. 
5 (Figure 1 1 ). 

Bionvjvilnbility of OXY-MEM 20 iiig capsules. 

A bioavailability study ofoxycodone cnpsules ofexamples II and 13 was 
10 conducted in. 10 normahnale volunlcers. Capsules of exanipic 13 were administered 

either with or without Jbod. Capsules ofexaniple 1 1 were adniinistered without Ibod. 
The study was conducted in a sijigle dose, four-way crossover design. Dlobd samples 
were taken periodically and assayed for oxycodone concentrations using gas 
chromalography with mass detection (G/MS). 

15 

Ftoih llie data, liic Ibllovving pharmacokinetic parameters were calculated as 
set forth in Table 22 belov/: 

TABLE 22 

20 



Trcatnieht 


AUC, 


Cinsix, n/nil 


Tinax,.lir 




11. Ill/ml 






Example 13, h\sled 


207 


9.7 


5.3 


Example 13, fed 


261 


I'l.S 


6.4 


Example 1 1, faslcd 


2AA 


12.9 


6.0 


Oxycontin, Insled 


249 


20.8 


3.2 



From the above data, it can be concluded that both Examples 1 1 and 13, but 
parliculaily Ilxampic 13, arc suitable Ibr once daily administration. This is shown 
graphically in Figvn e 12. 



.30 



• F.XAIM IMJ':23 
BionY:ul:il)iIity or ICxaiiipIc M Tabids, 

A bioavailabilily sUuIy of oxycodone conlrolled release tablets oFcxan)ple.l4 
vvai conduclcd in 25 normal voluiUcers. These tablets were adminislcred either vyiMi 
or vvilliout food. Tlic study was conduclcd in a single dose, randomized crossover 
design. DIuod samples were taken periodically and assayed For oxycodone 
concentrations using gas chronuUograpl)y with mass delcclion (GC/MS), The plasma 
oxycodone concentration versus time ctn ves are shown in Figure 13. 

iTom the data, ti»c Ibllowing phsu nuicukinclic parameters were calculated. 



TAIJLE 23 



Trcndncnt 


AUC. nH.hr/iiil 


Ctimx, ng/ml 


Tinnx, lir 


Example i 4, faslcd 


422 


39.3 


3.1 


Example 14, feci 


416 


35.3 


4.8 



Surprisingly, it was found that the controlled release oxycodone 1 ICI 
preparation, which dissolved preferentially in low pl i, docs not show substantial food 
cirecl. Frem the Cmax data, il can be seen that there is no significanl change in blood 
oxycodone levels when the drug was taken with food than without food 
(35.3/39.3=.09). From the AUC (area under the curve) data, il appears that the 
an^ount of drug absorbed with or vvillunil food is similar ('11 6/422 -0.986). 

Uioavaihihility urilII-IMLCIM l\ nig capsules. 

A bipavailal)ilily study of hydromorphone capsules of Examples 17 and 18 was 
conducted using a single dose, five-way crossover study in 12 normal male volunteers. 
The subjects received either 8 mg of I3ilaudid tablet (inuncdiate release) or 8 liig of 



I II l-MBM cnpsulcs, UilnutlicI tablets were tuliuiiiislcrcd al\er an oveniiglil fasl. MliM 
capsules were adiuinislcred with or vvillioul IbotI, DUhhI samples were lakeii periodically and. 
assayed for hydroinorplione epncenlralions usin^* t*as ehroiualo^rnpiiy with mass detection 
(G/MS). From the data, the Ibllowing pharmacokinutie paramelcr.s were ealetdaled. 

tahijj:2.i 



Treatmcul AUC, .,Cniax, ii/ml I'max, hr 

n. Iir/ml 

lixamplcl 7, fasted 19.00. 0.72 6.8 

lixamplc 17, fed 2t).IO 0.75 2.^1 

Example 18, Tasted 19.23 t).76 3.9 

Example 18. led 21.47 0.93 1.9 

Dilaudid, fasted 14.55 3.69 0.7 



Froni the data, bolli formulations 1 7 and ! 8 would be suitable for oncc-a-day 
administration both nol having a food effect, and in lact Example 17 looks ideal, 'fhc data of 
Example 17 is shown graphically in Mgure I 'I and the data of Exaniplc 18 is shown 
graphically in Figure 15. 

. lLXAM PLIj:25 . 
Steady State Uioavaihibiliiy of lIIMVIiCM II in|; capsules. 

To assess steady state plasma levels and the effect of food on hydromorphonc, a 
single do.?c, two-way crossover si udy was conducted in 12 normal rnalc volunteers, 'flic 
subjects received either 4mg of Dilaudid (immediate release) every 6 hours or 16 n)g of the 
eapsides according to Example 17 every 24 hours. Venous bUnnl samples were taken at 
predetermined lime puinls. I Itc plasntn hydromurj)liunc conccnlralions were ipamlitated 
using gas chromatography with mass dclcclion (0/MS). 



From the data fmnj day 4, tlie following pharmacokinclie parameters were calculated 
and are set forth in fable 25 below. 



*I2 



l AIUJC 25 



'i'rcadnciil 


AUC, 


Ciiinx, 


Cniiii, ii/iiil 


I njii.x, lir 




II. iir/nil 


ii/iiil 






J3xnjnplc 1 7 


36.08 


2.15 


I.'I9 


5.8 




33.5.1 


■ 3.'l'l 







The icsiills arc sliuvvn ijmpliiailly in l"i{»nrc 16. rioni litis tinlii i( ciiit bcfjccii (hal 
Example 17 is nil ideal pioducl for oncc-a-ilay nilniinislraliDn lur cilhcr single dose ur 
nuillipic dose ndminisdiUion. 



IHoavaiiabilKy of IIII-MICM 8 in^ capsules. 

To assess bioavnilabili(y and criccl of food on hydroniorpliono MEM capsules, a 
single dose, ihrce-way crossover sliidy was conduclcd in 12 normal male volunlcers. The 
subjects received eillicr 8 mg oCDilaudid (ablet (inunediale release) or 8 mg onill-MEM 
(Example 19) Dilaudid tablets were administered allcr an ovcrnighi. last. MEM capsules 
were adminislcred with our willioul Food. Venous blood samples were lakcn at 
predetermined at time points. The plasma hydromorphone concenlrations were iiuanlilalcd 
using gas chromatography with mass dclcclion (G/MS). 

Trom the data, the fbllowing pliaimacokinclic parameters were calculated and arc set 
Ibrlli in Table 20 below. 



TicndneiU 


AUC, 


Ciiiiix, 


1'iiuix, hr 




II. Iir/iiil 


n/iiil 




Example 19, fosled 


15.83 


0.52 


5.6 


liXHiiipIc 1 9, led 


1 r».55 


0.65 


'I.I 


Diiiuidid, I'uslcd 


in.54 


3.15 


U.8 



From Ihe above tiala il can be conclutlcd llial a once-a-day I lydromorphone 
product can be produced using oilier ingredicnls ihan arc used for Examples 17 arid 
18. Tiiis data is shown grapliically in Figure 1 7. 

CXA1MFLK27 
1 Vniiwiddl IICI 20U ntg Sll Tablet 

The following ronnula is used lo prepare melt cxlrusion graiuilalion and lablcl. 



TAHLE27 



IiigrcdiciUs 


Aim(ing)/Tablcl 


. Percentage 
in rorimila 


Tramadol MCI 


200. 


53.4 


Eudragit RSPO 


74 


19.8 


Tiibiilyl Cilralc 


I'l.S 


4.0 


Slearyl Alcoliol 


74 


19.8 


Talc 


7,4 


2.0 


Magncsiviin Sleaiale 


3,8 


1.0 


Total 


374 


100 



Gnuiiihitiuii MaiiunKiiire 

a. Extruder system description- Tlic twin screw extruder is consisted of a pair of 
countcrrolaling screws and a barrel block equipped with heating/cooling zones. The 
stranded extrudale is congealed on a conveyor bell and cut into pellets oF the desirable 
size. 

b. Manufacturing procedure- . 

I .Blend (he drug and all (he cxcipicnis in a proper mixer. 
2. Place the niixturc in a powder feeder. 



3. Set leinpcralurcs oftlic extruder healing zones lo npproximalely 65 *C. 
4, Set the cxlrucler screw rolalion speed lo 40 rpin. 

5. Start the feeder and the conveyor. 

6. After the excipiehls arc niched and llie drug embedded in the molten mixture., the 
viscous mass is extruded as spaglieui-likc strands, 

7/riie cxtrudntc is congealed and hardened while being carried away on a conveyor 
belt. 

. S.Thc stranded extrudale was cut into pellets of 2 mm in diameter and 2<-8 cm in 
length. 

Tnblclting 

The pellets were milled into granules through a suitable screen. The granulation was 
blended with talc and magnesium slearate. The mixture was then compressed into 
capsule-shaped tabids. 

DissuliUioii Mctliud 

1. Apparatus^ USP Type II (paddle), 100 rpm at 37X. 

2. The tablet was placed in a tablet sinker clip and immersed in each vessel. 

3. Media- 900 ml pM 6.5 pliosphale buHer. 

4. Analytical method- High performance liquid chromatography. 

The above tablets were found lo have Ihc following dissolution results: 



TABLE 27a 



'I'imc (In) 


I 


2 


A 


8 


12 


18 


24 


Menu % 
dissolved 


24 


33 


45 


61 


71 


82 


88 



'15 



ICXAMI»LIC28 
Ti inn:ulol IICI20() lunSU Tnl.lcl 

TUc rullovviiig foiimilii is iiscil lo prepare mcll cxlnisioi) graiiulnlion iiiul lablcl willi a slower 
liissoltiCiun. pruHic (luin IZxninpIc 27. 



TABLE 2H 



Ingrcilicnls^ 


AiiilOiiBy/Tahlcl 


PcrcenlHge 
in.i'oniuila 


'I mnmdol IICl 


200 


'14.1 . 


Klhyl cclhiiose 


110 


24:3 


"1 ribcilyl Cilrale 


22 


4.9 


Sicaryl Alculiul 


1 10 


14.3 


Talc 


?•'» 


1.6 


Magiicsuim Slcnrnlc 


3.4 


0.8 



Total 453.2 100 

. ■ / , 



TlicmntuiracUiring j>mccclurc (uicl tlis.solution niclhocl nie llic same as described in 
IZxniuple 27. Addilionnl dissoliiliun media used include pi I 1.2 sinudaled gnslric: fluid (SGI*) 
willioul civ^yinc, pM 7.5 siniuiiUcd iuteslinal.lluid (SIT) willivuit enzyme, and pM 4 pliospha(c 
bulTcr. 



'I'he above lablels were round lo have Ihc folio v/ing dissolulion results: 

TAI)U!:28ji 



Time(lir) 


1 


2 


4 


8 


12 


18 


24 


Mean % clissolvcil SGI' 


18 


2.0 


35 


49 


59 


70 


80 


pil4 


17 


25 


34 


49 


00 


73 


83 


pi 10.5 


17 


23 


33 


46 


57 


70 


81 


Sll' 


17 


23 


32 


45 


56 


68 


78 



i hc resulls slu)\v llia( (lie dissolulioc\ profiles of Tramadol SR lablels in media of 
diflcrenl pi I values arc similar. Based on t)ur experience willi similar fornjula of 



other opialcs, a Ibrinuln whicli dcinonsl rales pll iiulcpciulcnl dissolution profile would 
provide a consislent drug release prol'ilc in vivo wilhoul food eflecl. 

The examples provided above arc uot lucaiU lo be exelusivc. Many other 
variations oFlhe presenl invention would be obvious lo ihose skilled in the art, and arc 
contcniplnted lo be wiilnn tlic scope of (he appended clainis. 



